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(54) NAVIGATION DEVICE AND REFERENCE 
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POSITION 



(57) Abstract 

PROBLEM TO BE SOLVED: To stably specify a more 
precise current position. 

SOLUTION: A portable navigation device 1 detects a 
current position pc. Y) by GPS satellites 0 and D to be 
received and transmits GPS information C and D to an 
onvehide navigation device 2. The onboard navigation 
device 2 also detects a current position pCs. Ys) from 
the same GPS satellites C and D. Since the position (Xs, 
Ys) and the position pc. Y) deteded by the portable 
navigation fdevice 1 are ones detected from the same 
GPS satellites C and D. almost simitar errors occur. 
Accordingly, the onboard navigation device 2 calculates 
a difference between current positions (Xb. Yb) and (Xs. 
Ys) detected highly precisely by GPS satellites A to D 
and another sensor (a) to be received and transmits 
this difference as conection information to the 
portable navigation device 1. In the portable navigation 
device 1. the current position is corrected by adding 
(Ax. Ay) to (X, Y). 
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(54) [Xnc!)«»] :M;y-5/3>16«**t«KEf«WiJEffl»P» 



(57) ISW] 
■5. 

ffiJiGPS«fSC. DlZJi OmtEiSLm (X. Y) SttW 
-OGPSWSC. D*»5S«E(fl:B (Xs. Ys) 

tar's, (Xs. Ys) mmmi-\if-'yB> 
siaiT«iniLfc (X. Y) ttt, i^-oGPs«a 

Tt>«. -f-CT. ««ffl:Mfy— >3>SB2H. S« 
alffi;5:GPSa5MA~D-^ffi©-t>-t)- (a) TJSfllKC 
ttmUfcSfiEfilB (Xb. Yb) i (Xs. Ys) t<D 
(Ax. Ay) SStHL. ttlEflWt LT«W^ffl•^• 
t:y-v^ >«fi 1 C2l«r-S. «?l^ffl:^t•y-•>^> 

SBlTli. (Ax. Ay) $ (X. Y) ICllQAT^fiE 

<i^B$iiiEr'&. 




4 



( 2 ) 



IHmV-S-l 1 360 0 



ftT-5G p sassflmas^at. 

GPS-t>-t*-t. 

:hey— >3 >gll*^^S«^«3a:GPS«fiOl»«* 

sfit-^G p smsmm^m^WLt, 

CO!)GPS«Sfll«S<i*a*»eS<tUft:GPS«S« 20 
SJC J: 0 t^SS G P S «fi*> ^ 0«SE««IEG P S 

8aaBi6»tt««nrt*aK:»itt*nfca«tt«*»6»a-r 

ty— >3>««icsnir«2ii8*a<i:. «A«r«c 

[0 0 0 1] 

«tt««»5rr*w»ffl"^-ty-5'3 >»b*j:i««e 

[00 02] 

«c»UT. «aE0!)ffi«^BWifto:^i6j. »*v»ttaw 

Slllt>BI58Stiru*. COJ;5;5:«l#ffl-^tfy-->3 
ttBtajfrSyXT-ATrfciGPS (Clobal Posilio 50 



Ding Sy$ lei) *ffiffiUTt»4. CWGPStt, a«3« 

ttBSJiaif -5. -t-LT. GPSttJJtmU^tSatiB 
CDROM9<D/^>JICC»5nfc«Hfl«8K:^BK 

T. GPSlCJ:-5a«EffiBOl*5£«. a«3 0m~10 
0IneK©SS^^^T^»*. cofc*. aii*Jc»« 

t G p s ©pi#<Dx-^' sttfflt** c tTtfcaift 

[0 0 0 31 3K«Ett«ORS* 1 - 5ma«*T 

GPSOUfflflS'b^iWSnT?). CCOD-Gi>Sti, IE 
mUWct&m ()R»Xb. :Jtl»Yb) iflM^sX^^^m 
lpJBTGPS««{C«k-6iSaffi««Hl*ff'5. -C-UT. 
SI|IJIt». gB(Ottjt»(£[B]&^e>. GPSTlfttUU^^^E 
ffiBOflSSHtBt, •t-Ofil«S»l«fflO-J-lfy— >3 

>«B«c2Htr5. g»*ffl©:>-try— >3>«fiT 

tt, GPST«mtfcS«ffiB*. SiftB*»6S«tfc 
aSSST^jET-SCtT, J:OiE«<t««EttB*ttair* 
d t dtT#r J: 5 TV»4. 
[0 0 04] 

m-rim»m±\iy—>a >«Bo«^tctt. g p set 

^l-JC. Jl«EttB«»W'r«»fc*<0-t>-t*-*«#tt4Ct 

[0 0 0 5] ife. D-GPS*^e8SS:S«T-5)Ci: 
t)#A^n4*<. iiaiftW3nTt»<5D-GPSTtt, 
GPS tcJ:4RISc!)x-^'*»«S**^— :*'WCS«r 
««»tTr**. «»ffl:>-ty— >3 >SHOffi 

PS«a*^&ai©«n««»ttl 5 7 5. 4 2MHzt 

(ommr\i, s«««t?i^.GPS«fio»*<'»i<ja 
0. ««ijarRS»mic8[fflUfc&GPs«a*»eo« 

[0 0 0 6] S£oT. tlE*<DjJI?frffl:>-ey— >3>«fi 

rtt. GPsmitT*fT#«f®saffiB*ttaiLTufc 

3*>»ra±0GPS«a*>*0««*S«T«fci: 

L/Tt). GPSO*.OffifflTttfl!ff**Sl£L'>i*^^fc. 

Btta&«w«a©*ta'b<or*-3fc. •tcT*»?fl 



( 3 ) 



«BI¥9-1 1 36 0 0 



IthOT, J:OIII«o«v»««Ettlt«>»Je**JSWicff 

[0 0 0 7] 

tt, GPS-t>-y-<*:. ;i<DGPS-fe>ifTSfllU«:GP 
li«iai#at. ::<DGPSTSffl^fiBJ4GPS«SO« 

««fiqiig(wM4rr-5GPs«aiii«sie^»^. 
afl#aT2i«i/fcGPs«afli*iicat?viTf^j«sn lo 

fli*^ ^ sffBiffiite GPS as*oflng&s«r * g p s « 
sfliiBSfi^ai:. ;i<DGPs«afl!«sfi#a*»ss 20 
WLfcGP s«aiini»cj:o«jean*G p s«ft*>& 
o«»*«rEGPS-fe>-tJ-rsmu. s«tfe«ttirs 

[0 0 0 81 30 

sbfcfeoT**. try— > 3 G 

P S(C^Ottmb^«Efi:B«4iljE-r<5^«<OliiEfll« 

[00 09] mmmi- ty— > a >»« 1 tt^ ««^» 40 

>«iaa5i itt. CPU ('I'jfefliaigii) mt. i- 
try— >3 >yDif9A#o#ayny7A^T-^*< 

»iWanTl»4R0M (U-H • :i->'J • U) 1 1 

i;-t7> • pt^'J) 1 1 394«;t/tT'f tfi- 
^'Hi-sTHJlSn-S. RAMI 1 3CI4. 

r-swatftoTVi-sGpswaoiiMii. cogpsw 
ad^^0>«ttd'eGPs-cttffiu^iK«E«tB. «iKffi-^ so 



ty— > 3 >«« 2 -^BSSitB 3 &Sflll,fe1«H» 
«. i®HliEfl«§Tl«jEL/S:«iE^«EttB (JKttX. il 

snTv»«. co-^-ey— >3>ffla»i iicn, ««e 
istBtttun 1 2 . T^-^^ettSi 3. issfflffii 4. s 

[0 0 10] S&K^BtttHSl 2B. GPS«a$^Jffi 
LT^Cp^Oifi^B^Mirr^GP SSASSl 2 1 «rfi^ 
T^i4, C(DGPSSS»B1 2 Hi. «ftCDGPS« 

ao5^. s«^te*GPs«a*^sofli#«-^ty- 
— > 3 >i&mm int. mmtntm^o^-^, 2 

ff*b<l44t?OGPS«a*^^0®#*a^U. 

rne«)m#*^&««Ett«®it«Y 1 tsuix 1 t^iS 
1 11. 9«E(fts«4»]rr<&^)6icftffl u^G p s«aic 

OtiT«)ill«*RAMl 1 3K:»lrtr4J:5K:«:oT^» 

[00111 x-^'EBW 1 3 JCtt. ^Py'-^ 1 3 
1. 13 2. 13 3. «S*t-^' 

1 3 4feJ:i;H^t;a:<'»-5-®<fiOT-^'*<1*iWSnTt^ 
4. r-^'EtSWl 3lctt. 7D^;fcr-x-<Xi^. /n- 
Fx-f^^i'. CD-ROM, jftf^T.^s WAr^Zf. 
IC*-H. 3t*-H«*fflVifcftaE««»««ffl$ 

n«. 1 3 in. «)»tii*»i 6d»6m*r 

Hx-^' 1 3 2ci*iwanTi>«)iftHtt. ^nm^^^ 

pq-ritlttfyOhO-^SbO, ifiX.\t2 5 0 0^0)1 . 5 0 
OOiJ-Ol. 1 0 0 00^)^03 1. 2 00 00i)-Oiro«fc 
H*<»lftanT<r>-5. 1 3 3tt. ki 

y— >3 >«11K: J: 0 gM%$T©«KflS8SfT^«^ 

[0 0 121 aa««i 4c«. 7>f-tim»inx 

bfy- -> 3 >ilB 2 -^S^Stti^ 3 ^(OmT^R^fSliifi 

y— >3 >sBiTaaEffiBs»€r%yt«)CffifflLt 

G P S«atCOUT«)fll«**«ffl'^-liy-->3 >SB 



( 4 ) 



4$ll¥9-l 1 36 0 0 



to 0 1 31 H^mi 5lcii. a— tfoS^triSUTS 
[0 0 141 S^tB*ai 6»4. ^fT#*»is«wrs 

[0 0 151 A*»17»Ctt. i'a'f:^^ 

CR (jie^iKt^atmsB) «j©#«A*«it36«ffiffls 30 
[0 0 1 61 ««ffl:Mfy— >3>««2tt. mwmi- 
i> mtEi5LWiitmm2. f-^^tamms. st^fsa 

2 4. «75BS2 5, §^Hi:*jffi2 6fe<tt;A^j8B2 7* 

ttaia2 2tLT. G P S 2 2 1 &fllAT«r>«. COG 
PS2 2 1tt. «fi30, »*L<tt4-3«)GPS«a 

IC. J^^ffl^ty— >3>«lllT«SSnfcGPS« 40 

(Ci^oTV^^. iS&fi[ilttma2 2». ifit:. 
tttHbT«WO*fi:$**'5%Bfl-fe>lJ-2 2 2. «li 
(DliHEftSttaLTH-KLtO. llDaaS«iaiLT2liI 
«ii-LTE«*ttttlT*E«-t>-*J-2 2 3. 7.=r7')> 

x7'J>i^-fe>-9-2 2 4l5*<«ffl3n4. 
[0 0 171 iS«E^II«kttiS2 2 



l|((0$lll$Aflid«Tt><):t'^ 3i«EttBtttlia2 2». 
3 >»«2 <0«fiE{9:«<ftai»2 2 tt, llRtJ8:J-try— > 

3 >i6« 1 ctf^x. < siEtt«««iiiir * c t 

[0 0 1 81 »««^ey-'>3>«B2©^hry— > 

3 >jiaaa82 ui, ram 2 1 3 «ciS«E(tiKD«fi*» 

iWT-&XU7«*UTV»4. -tUT. GPS2 2 1-^a- 

u^s«Efi:s (xb, Yb) «^ z<omtEitmm9»ifi 
— >3>ffis«2 itt. J^^»ffl:^hry— >3>«Bi'e 

JgJtSnfcG P S «S*» S 0«»««6ffi bTttW 
att«0«a«iijE-r«fc»0«iEflM8*. RAM 2 1 

IimU 2IS«»2 4*>Sa«r4i^lCttoTti*. 
[0 0 1 91 «WB:J-lfy— >3>ttB2©x-i'E» 
852 3 tt, iJ|»ffl:Mfy— >3>«B1 3J:0t)*<© 

«Atf. miy'—f 2 3 2tt. S^Ol SJCJiHSn* 
^HOx-^'tl^T, *<®««^. *B1I©«R«H 
x-^'SB^tTVi*. jiKx-^'2 3 3tt. 35S;SLCM 

if^WUTVi^.. SfcjgBx-^2 3 3tt. illSlcM-r 

5fea7HUX, ilBOfi^. «»»B«Ox-^'S:*L' 
TV»4. S^IC. iilSx-^'2 3 3tt, /-HlcH-r* 

•5BW#ii'^K>:^s.;l'«5JCtPViTO. MS. it», Btt 

[0 0 2 01 BlSSfl&li 3 (1. m»a3 1 (>:j§9A8S3 
2 tiKfiE<fl:Btttll»3 3 4BATVi*. $||»ffi3 1 fi. 
CPU 3 1 1. &a<07ni^7A^x-^'*<»itt$tlfc 
ROM3 12. 7-+>i/X'J7i:LTffiffl*n-6RA 
M3 1 3*«J«BA>tV'f i'n3>lia-3'lCJ:r>T* 
iSSnTI')^. ROM 3 1 2iZ\i. B]eSttB30iEai 
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7 

/iie«ttB (itKXb. a«yb) nf-^tmrntsn 

At««$nTV»4. S«EttBlftm»3 3 tt. G P S 3 3 

[0 0 2 1] HSS»IS3tt. «»ffl:^ey-•>3>IS 
lllBlTflM8*SamTS«E«Ott2«OE«SC. S 

-5±5K:UT'bJ:V»«*. PHS (/^-V:^;i' • A>x-f 

[0 0 2 2] BJgS«lJS3 0«»a3 1 tt. 

flH8*. ROM3 1 2irttiW$nTV»iH3£»»S©l6 
««l:B*»SIIWU ^Sffl3 2*^^2lfflr4J:^lw;io 20 

(0 0 2 31 ;i©J:^JC«)«$nfcll«»ttoft 

c. D, E, -tr*. unso-j-fe, s^utuTo 

>3>S?fll2T«, A~D040©GP 
SflSS*>&<D«S[*GPS2 2 lTa«^«Tr**i:T 
-5. -t-UT, »«ffl:^t;y-'>3>»«2TI4, GPS 

>ij-2 2 3^ro&a-fe>-t>-^v<yy-7>v^>i'sasi:o 

tt-&li:CJ;oT, J;0iE«;4iS«Ett» (Xs. Ys) 
»ffi$n. RAM2 1 30««Ett«*«»«SX'J7IC» 

«B 1 COG P S 1 2 1 Ttt. SfflpIllBJiG P S«a*<C 

[0 0 2 41 H2C55r»»ffl:Miy— >3>«B1*J 
J:at»«ffl-J-liy-*>3>SIB20tt»«C*iViT, iB# 

ici-s^affiBiiiEfflaftf^ictJiiTst^qr*. 03*5 

2. 3K:iJlt*««EttB*IE«ia»f^*«tfc7D-^ 
V-hT*<5. *"rH3tC*rioir. «»ffl:hlfy- 

->3>siBitt. sm^ffi/iGPsassc, D*>e<o« 
is^sfiu (xxvyi 1) , siiu/tGPs«s«)« 

«C, D*RAM1 1 3C»iliW« (:^T-y.ri2) . 

'A\z, :^ey— >3>ffla«i n*. rami 1 3tc» 

WtfcGPSa5afflf«C. D*. 1 4 Sr^.U 

T. S«PSJ613"r*'6««ffl:>-t;y— >3>»B2Ci£ 
fltr* C^T-yri 3) . -tLT. :*-ey— >3>»B 
1 114. ««ffl-#-ty— >3>«B2d>6liiEfl«ISS SO 



4»||¥9-1 1 3 600 
8 

fflTSSTOIBIC. GPS«aC, DJ&>&2«l/fc«SE 
JCiO. ^tEiSLM (X. Y) ^ttfflTi. 
[0 0 2 51 *«ffl:^bry— >3>»B2T«. 
a4tc^-rJ:pJC. lH«ffl:Miy— >3>«Bi*»e.G 
PS«aiI«8*SfflUfc*>5*»«Bai'TVi« ax-y 

r2i) . Gpswafliac, DssgTst (xt^v 

^2 1 : Y) . «i£:r-5GPS«aC. Dd^^OfiiSS: 
§«U (7.x.yr2 2) . a*WO«lEttB (Xs. Y 
s) S«ftaf4. ;i©SfiEttB (Xs. Ys) 
ffl:*-ty— >3>«B10SfiEttB<(iia»l 2TttffiU 

fcSfttta (X. Y) t\i. ii-©GPs«ac. d*^ 

(0 0 2 61 ^^CT, *«ffl^ey->'3>»B2 0:>- 

t;y-v'3 >ffla»2 1 tt. ram 2 1 3<omE&m& 

«fl|«IC»«fJ$nTV»*iS«EttB<0«« (Xb, Yb) 

GPSiSaC. D«!>4^«i&91lEttB«4ftm 
LJttt^WRIS (Ax, Ay) «^#C®»iC (1) . « 

(2) *»6iiai-rs (x5^-yr2 4) . :Mfy-v3> 

ffia«2 1(4, 9ttiU)tSM (Ax. Ay) «:lliE1ff« 
[0 0 2 71 

(ftl 

Ax=Xb-Xs " (1) 
Ay=Yb-Ys ••• (2) 

[0 0 2 8] mi»mi-\iy-'y 3 >mmi<^i-i^ 
y— >3>ffla«i i»4. 7.y-yyi4't:GPsmM. 

C. DiOmttd'&SttttB (X, Y) ««kUU^«. s 

lp»itBTr*«*«ffl:Mfy— >3 >«B2*»e.»iE« 
« (Ax. Ay) *S«»**^S*»*«Wrt-« C^x-y 
yi 5) . S«W*Tr*n« Os'rvf \ 5 ; Y) . •^ 
ty— >3>ffla»l 1»4. HEflM (Ax. Ay) * 
maStm. (X. Y) IClD^^ilirT. HSiESttffiBSr^ 

at (xxty^ie) . jaa*/-f »u-f'>iw'j^'- 

(0 0 2 91 EA±|JlWUfcJ:'5C**lfi»«®«|»ffl:^ 

tfy— >3 >»Bcj:n«, «««s«^tt;feG p s« 
ac5»*^«ft2*^Bf#«E"rn»4. stpBtUTw*«ffl 

:hty— >3 >»B2 *fc»4HS»»]*3*»&KliEft# 
SSmixT. J:0jEaKKllljEJSatefi«ttttl-r5C<t:*< 
TS*. ife. ^16Jg»«)«»ffl:>-tfy-v3>SHT 
14. 2 0©GPSasa*»e«>««T«««tB (X. Y) 

*ttm-r«oT. ^B«ia«>fc«!>®w****8'-'i*' 

miEW^ (Ax. Ay) ICJ:«l«jEaia(4. ttttJ 

L fciiaEttfiicaiJi-r * fc'it«twT»iES«EttB»tb t) 

[0 0 3 01 13,^. U4±»?BUfc*«»tt-CJ4. 
:M;y-->3 >«BICJ:*GPS«a*<2*»Bf©«^IC 



( 6 ) 

9 

>3>«iiiTaiRixfcGPs«s. w^tfA. 
[0 0 3 1] ^it, &<±imi^itnmmiSi-r:\i. ttmm 

r»^<. B]SSttJg3<i:0!)|IQTGPSflllB^1lljEflNB 

>3>»ltJ:0%>iEJI;5ta«ttlt (Xb. Y 
b) «WUTli««)T. J:ORM*^JS<T*lliEflMi 

B 

*»30W«**SSIfllSnfc«^ICtt. 
->3 >««2 «C»UT««*70ffl#*2l«r« Jl-SlC 
UTt)J:u. 20 
10 0 3 2J eJl±8ftWUfclltti»JB-C»4. GPS 

t^T:^b^y— > 3 u, gpsahiss 
>3 >««2 *afflufc«^ic":>v>T« 

>S>1 ^S£S%J^3 (hOMTGP Sflt«^MiEfll#[ 

ffl-^-lfy— >3>»«J:0t>]E«t/4il«Ett« (Xb. Y 30 
b) *WLTVi-5WT, <fcORIIS:'>^<-r«.«IEif« 

2 Jr** U T«iB;J-7 <o«# 42l«r * J: -5 ic U T t) J: 
[0 0 3 3] MIC. ty— >3>»«2tH;£ 



»ll¥9- 1 1 3 6 00 
10 

2<DmtEVLm»itim2 2T<ftmsn«is«(<i:its:jE»cjE 

«;fttt«fll«<tT5fc«e)JC. Hje**B3lCitUTGP 
St««$iS£€U. S£Si<&@3d'eiSlffi$n<&«iiEM« 

CO«-&<D*«ffl:^fy-->.3>»lt2«. 

©:Miy— >3 >»Hi: LT«ttr«fe«)T»«.. 
[00 34] 

[38W©Sft»] *56WO:^t^y— >3>«ll*J<tt;il«E 
[BiB«)10Jiia:KQ] 

[HI] *»w©-ii»jg«»c^Jtiiiwfffl:>-ey— > 

[02] l^±. «?»ffl:»-k'y— >3>ifiKlcJ:*S«Effi 
[03] l^±. «»ffl:J-tfy— >3>«IHC*sttiS«E 
[04] i^±. fy—> 3 >ig|llC«UTffliE 

^. 

[fiF#«!>tt9i] 

1 JJ|«ffl:Miy->'3>«il 
1 1 :J-tfy— >3>«iS» 

111 CPU 

1 1 2 ROM 

1 1 3 RAM 

1 2 mtEiSLm^aW: 
1 3 x-:$'Etsas 

14 MSfiffi 

1 5 

1 6 mPitiij^ 
1 7 A^a 

2 ««ffl:Mfy— >3>SU1 

3 BSgSttJi 



4«nV9- 1 1 3 6 0 0 



(Bl] 



-21 



2aL 



123L 



1 



2^ 



I 



h-22I 



IGPS 



iBrte^-y h-22S 
-'-224 



16>f^ 



E3 



f3 



18 



7^ 



15 



1 



ICPlf ^I"|* HA^«l 



I 



|GPSP -I21L_ 



1^ 



12 



IS 



I 



31 




32 



[B4] 

( ^'-^ ) 



S21 




S22 



S23 



S24 



(Xs. Yi) 



tt]E1t1l«irifl 

Ax = Xb -X s 
Ay =Yb - Y « 



S25 



ItiEfltfl (As. Ay) 
V3 VHSCSS 



dZZED 



»||J|l9- 1 1 3 600 



[B2] 
CPS«> 




( 9 ) 



(B31 



SU 



S12 



S IS 



su 



G P SIBA:^60*Mt 
t5« 



Sflri/^GPS«ao 



<X. Y> 



(Ax. Ay) 



S16 



ItiEilSttSlliB 

CX + Ax. y + Ay) 



